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(54) POWER SUPPLY CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power supply controller 
that allows an electric device whose power is supplied from a power 
source device to cope with an environ mental state where the 
electric device is located at present so as to sufficiently secure the 
function of the electric device and save power. 

SOLUTION: Intermittently turning on/off a switching circuit supplies 
power intermittently to a reception section of an on-vehicle device. 
A crew of a vehicle designates a time zone and a district where an 
intermittent period T is to be extended, and storage device of the 
on-vehicle device stores it. When the current time is not included in 
the designated time slot and the current position of the vehicle is 
not included in the designated district, the intermittent period T is 
decreased, and when the current time is included in the designated 
time slot or the current position in included in the designated 
district, the intermittent period T is increased. 
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[Abstract] 
[Subject] 

The present invention relates to a power supply controller, and 
object of the invention is to realize electric power saving while sufficiently 
assuring functions of an electric device to which power is supplied from a 
power supply unit in accordance with a present environment state of the 
electric device. 
[Solving Means] 

By intermittently turning on/off a switching circuit, power is 
intermittently supplied to a receiving unit of an on-vehicle device. An 
occupant of a vehicle is allowed to designate a time zone and an area in 
which an intermittent cycle T has to be set long, and the time zone and the 
area are stored in a storage of the on-vehicle device. In the case where 
present time is not included in the designated time zone and the present 
position of the vehicle is not included in the designated area, the 
intermittent cycle T is set short. On the other hand, in the case where the 
present time is included in the designated time zone or the present position 
is included in the designated area, the intermittent cycle T is set long. 



R : 4 3 1 



[Scope of Claims] 
[Claim 1] 

A power supply controller having an intermittent mode of supplying 
power from a power supply unit to a predetermined electric device at 
predetermined intervals, comprising" 

environment state detecting means for detecting an environment 
state of the predetermined electric device; and 

interval changing means for changing the predetermined interval in 
accordance with a detection result of the environment state detecting means. 
[Claim 2) 

The power supply controller according to claim 1, wherein the 
environment state detecting means detects present time in which the 
predetermined electric device is placed, and 

the interval changing means changes the predetermined interval in 
accordance with whether the present time detected by the environment state 
detecting means belongs to a predetermined time zone or not. 
[Claim 3] 

The power supply controller according to claim 1, wherein the 
environment state detecting means detects the present position of the 
predetermined electric device, and 

the interval changing means changes the predetermined interval in 
accordance with whether the present position detected by the environment 
state detecting means belongs to a predetermined area or not. 
[Claim 4] 

The power supply controller according to claim 1, wherein the 
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environment state detecting means detects a state pf the power supply unit 
for supplying power to the predetermined electric device, and 

the interval changing means changes the predetermined interval in 
accordance with the state of the power supply unit detected by the 
environment state detecting means. 
[Detailed Description of the Invention] 
[0001] 

Clechnical Field of the Invention] 

The present invention relates to a power supply controller for 
controlling power supply from a power supply unit to an electric device such 
as a receiving unit for receiving a signal of an electric wave, an infrared ray, 
or the Kke transmitted from a transmitter by radio, a detector for detecting a 
predetermined parameter on the basis of an output signal of a sensor or the 
like to which power is supplied. In particular, the invention relates to a 
power supply controller having an intermittent mode of supplying power at 
predetermined intervals. 
[0002] 
[Prior Art] 

In recent years, a system of locking/unlocking a door in a vehicle from 
a remote place using a portable device carried by a vehicle occupant and an 
on-vehicle device mounted on the vehicle is practically used. In such a 
system, a timing of giving an unlocking instruction or a locking instruction 
from the portable device is not determined in advance. It is therefore 
proper to maintain the on-vehicle device always in a power-on state in order 
to monitor the instruction. However, the on-vehicle device operates on a 
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battery mounted on the vehicle as a power source. In view of, particularly, 
reducing electric power consumption of the battery during stop of the engine, 
it is not proper to maintain the on-vehicle device always in the power-on 
state. 
[0003] 

lb realize electric power saving of such an on-vehicle device, there is 
a method of intermittently operating an on-vehicle by alternately repeating a 
power-on state and a power-off state. To effectively realize power saving of 
the on-vehicle device, it is valid to set the intermittent cycle in which the 
power-on state is realized to be long. On the other hand, when the 
intermittent cycle is set to be too long, a situation tends to occur such that 
although the unlocking instruction or the locking instruction is given from 
the portable device, the on-vehicle device cannot detect the instruction. In 
the configuration of intermittently operating the on-vehicle device, it is 
important to realize both power saving of the on-vehicle device and response 
between the on-vehicle device and the portable device. 
[0004] 

As a method realizing both power saving and response, as disclosed 
in, for example, Unexamined Japanese Patent Publication No. H1O-336760, 
there is conventionally known an apparatus for counting time elapsed since 
a vehicle door is locked or unlocked and changing an intermittent cycle in 
which the power-on state is realized in accordance with the lapse time. In 
the apparatus, when the lapse time is short, the intermittent cycle is set to 
be short. As the lapse time increases, the intermittent cycle is set to be long. 
Therefore, in the conventional apparatus, in the case where the vehicle stop 
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[Means for Achieving the Object] 

The object is achieved by, as described in claim X, a power supply 
controller having an intermittent mode of supplying power from a power 
supply unit to a predetermined electric device at predetermined intervale, 
including; environment state detecting means for detecting an environment 
state of the predetermined electric device; and interval changing mean* for 
changing the predetermined interval in accordance with a detection result of 
the environment state detecting means. 
[0008] 

In the invention of claim 1, power can be supplied from the power 
supply unit to a predetermined electric device at predetermined intervals. 
Specifically, the predetermined electric device is alternately switched 
between the power-on state and the power-off state at predetermined 
intervals. In the invention, the predetermined interval is changed 
according to the environment state of the electric device. When the 
predetermined interval is changed, electric power saving can be reali^d 
while sufficiently assuring the functions in accordance with the present 
environment state of the electric device. 
[0009] 

In the present invention, the ''environment state" denotes a state of 
the electric device such as the present time, the present position, or a 
charging state of the power supply unit for supplying power. 

fooio] 

In this case, as described in claim 2, in the power supply controller 
according to claim 1, the environment state detecting means may detect 
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present time in which the predetermined electric device is placed, and the 
interval changing means may change the predetermined interval in 
accordance with whether the present time detected by the environment state 
detecting means belongs to a predetermined time zone or not. 
[0011] 

As described in claim 3, in the power supply controller according to 
claim 1, the environment state detecting means may detect the present 
position of the predetermined electric device, and the interval changing 
means may change the predetermined interval in accordance with whether 
the present position detected by the environment state detecting means 
belongs to a predetermined area or not. 
[0012] 

Further, as described in claim 4, in the power supply controller 
according to claim 1, the environment state detecting means may detect a 
state of the power supply unit for supplying power to the predetermined 
electric device, and the interval changing means may change the 
predetermined interval in accordance with the state of the power supply unit 
detected by the environment state detecting means. 
[0013] 

[Embodiments of the Invention] 

FIG- 1 is a configuration diagram of a system having a power supply 
controller as an embodiment of the present invention. The system of the 
embodiment is an on-vehiele device remote control system that locks/unlocks 
a door in a vehicle from a remote place. As shown in FIG. 1, the system of 
the embodiment has on vehicle device 10 mounted on a vehicle and portable 
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device 12 carried by an occupant of the vehicle. 
[0014] 

On-vehicle device 10 has electronic control unit Chereinbelow, 
referred to as ECU) 14 for locking/unlocking a door in a vehicle. ECU 14 
has therein central processing unit (hereinbelow, referred to as CPU) 16, 
receiving unit 20 having antenna IS, and clock 22. Receiving unit 20 is a 
circuit for amplifying/demodulating a signal received by antenna 18. CPU 
16 grasps reception data on the basis of a signal demodulated by receiving 
unit 20 and grasps present time on the basis of a signal from clock 22. 
[0015] 

On-vehicle device 10 is connected to battery 24 mounted on a vehicle 
and becomes operable on receipt of supply of power from battery 24. 
Receiving unit 20 is connected to battery 24 via a step-down circuit (not 
shown) and switching circuit 26. Switching circuit 26 is connected to CPU 
16 and is turned on/off according to an instruction from CPU 16. In the case 
where switching circuit 26 is in the on state according to an instruction of 
CPU 16, by receiving supply of power which is stepped down to a 
predetermined voltage by the step-down circuit from battery 24, receiving 
unit 20 can receive a signal from the outside with antenna 18. 
[0016] 

On-vehicle device 10 also has vehicle position detector 28. Vehicle 
position detector 28 detects the present position of the vehicle on which 
on-vehicle device 10 is mounted by using a GPS receiver, a vehicle speed 
sensor, or the like, or a cellular phone or the like capable of detecting the 
position of itself. Tb vehicle position detector 28, ECU 14 is connected. 
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Vehicle position detector 28 supplies a signal according to the detected 
present position of the vehicle to CPU 16 via communication interface 30 in 
ECU 14. CPU 16 grasps the present position of the vehicle on the basis of 
the signal supplied W vehicle position detector 28. ECU 14 has therein 
storage 32 to/from which data can be written/read by CPU 16. CPU 16 
stores the grasped present position of the vehicle as proper data into storag, 
32. In storage 32, an identification code peculiar to the vehicle is stored 
advance. 

[0017] 

The vehicle has input device 34 which can be operated by a vehicle 
occupant. With input device 34, a tune zone and an area can be designated 
by au operation of a vehicle occupant or designated by selecting a 
predetermined pattern which is prestored. Input device 84 supplies the 
information of the designated time zone and area to CPU 16 of ECU 14. 
Alternately, input device 34 may input, as a designated time zone and a 
designated area, a standard pattern of the time zone and the area obtained 
*om the web by using a cellular phone or the like. The information on the 
designated time zone and the designated area supplied to CPU 16 is stored 
in storage 32. CPU 16 properly executes a process of storing information 
into storage 32 and a process of reading information stored ftom storage 32 
[0018] 

lb ECU 14. door lock motor 38 for lockmg/unlocking each of doors of 
a vehicle is connected. In the case where predetermined conditions as win 
be described in detail later are satisfied. CPU 16 of ECU 14 supplies a 
control signal for locking or unlocking a door in the vehicle to door lock motor 
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38 via output circuit 40 of ECU 14. Door lock motor 38 is controlled by a 

control signal supplied from CPU 16. 

[0019] 

The vehicle has ignition switch (hereihbelow, referred to as IG 
switch) 42 which can be operated by a vehicle occupant. IG switch 42 has 
therein an accessory terminal (ACC terminal), an ON terminal and a starter 
terminal. The ACC terminal, the ON terminal, and the starter terminal are 
turned on in order when the vehicle occupant operates IG switch 42. When 
IG switch 42 shifts from the on state of the ACC terminal to the on state of 
the ON terminal, an internal combustion engine as a vehicle power becomes 
operable. When IG switch 42 shifts from the on state of the ON terminal to 
the on state of the starter terminal, a starter becomes operable and the 
internal combustion engine is started. On the other hand, when IG switch 
42 shifts from the on state of the ON terminal to the off state of the ON 
terminal under the situation where the internal combustion engine rotates, 
the rotation of the internal combustion engine stops . Battery 24 is charged 
when the internal combustion engine drives a generator by the rotation of 
the internal combustion engine. 
[0020] 

One end of IG switch 42 is connected to the positive terminal of 
battery 24. The other end of each of terminals of IG switch 42 is connected 
to ECU 14 of on-vehicle device 10. To ECU 14, a voltage according to the 
state of each of the terminals of IG switch 42 is supplied. CPU 16 in ECU 
14 detects the state at present of IG switch 42 on the basis of the magnitude 
of the voltage supplied from each of the terminals of IG switch 42. 
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[0021] 

Portable device 12 has operation switch 44 operated by a vehicle 
occupant. In the case where operation switch 44 is operated, portable 
device 12 transmits a signal (hereinbelow, referred to as start instruction 
signal) for locking/unlocking a vehicle door only for duration of the operation 
or only for predetermined time (for example, 0.3 second) to a transmission 
distance range of about a few meters from antenna 46. The start 
instruction signal includes an identification code unique to the vehicle whose 
door is to be locked/unlocked. In the case where it is determined that the 
identification code unique to the vehicle included in the signal matches the 
identification code of the vehicle under the circumstance that the start 
instruction signal transmitted from portable device 12 is received by antenna 
18, on-vehicle device 10 drives door lock motor 38 to lock or unlock a vehicle 
door. 

[0022] 

The operation of the system of the embodiment will now be described. 

[0023] 

FIG. 2 is a diagram for explaining a method of supplying power to 
receiving unit 20 of on-vehicle device 10 in the system of the embodiment. 
In the embodiment, by intermittently turning on/off switching circuit 26, 
on-vehicle device 10 intermittently supplies power to receiving unit 20. In 
this case, as shown in FIG. 2, switching circuit 26 is turned on/off so that 
power-on time Ton becomes, for example, 10 ms and power-off time Toff 
becomes, for example, 90 ms. Time obtained by adding the power-on time 
Ton and the power-off time Toff (hereinbelow, referred to as intermittent 
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cycle T) is usually set to time shorter than duration in which the vehicle 

occupant operates operation switch 44 of portable device 12. 

[0024] 

Under the circumstances, when a start instruction signal from 
portable device 12 is received, according to a signal indicating that the 
power-on state has to be continued and included in the start instruction 
signal, on-vehicle device 10 shifts from a mode of intermittently supplying 
power to receiving unit 20 Chereinbelow, referred to as intermittent mode) to 
a mode of continuously supplying power to receiving unit 20 as shown by an 
alternate long and short dash line at and after time tl shown in FIG. 2 
(hereinbelow, referred to as continue mode). Switching circuit 26 is set in 
the on state so that power-on state of receiving unit 20 is continued. 
[0025] 

When on vehicle device 10 shifts to the continue mode and the power 
is continuously supplied to receiving unit 20, receiving unit 20 becomes able 
to continuously receive a signal from the outside. When such a state is 
realized, receiving unit 20 becomes able to receive an identification code 
unique to a vehicle included in the start instruction signal sent from portable 
device 12 and an instruction signal for locking/unlocking. In the situation 
that receiving unit 20 receives the start instruction signal sent from portable 
device 12, in the case where the received identification code unione to the 
vehicle matches the identification code of the vehicle stored in storage 32, 
according to the received instruction signal for locMng/unlocking, on-vehicle 
device 10 gives a drive instruction to door lock motor 38 to lock or unlock a 
vehicle door. 
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[0026] 

As described above, in the embodiment, by controlling door lock 
motor 38 on the basis of the start instruction signal generated from portable 
device 12, the vehicle door is locked or unlocked. Therefore, in the system of 
the embodiment, the vehicle occupant can lock or unlock the vehicle door 
from a remote place in a noncontact manner by performing a predetermined 
operation on portable device 12 without inserting a door key to a door lock. 
In the embodiment, usually, power is intermittently supplied to receiving 
unit 20 of on-vebicle device 10. Consequently, in the system of the 
embodiment, power consumption in on-vehicle device 10 can be reduced more 
than that in the configuration that power is continuously supplied to 
receiving unit 20. 
[0027] 

In the case where the vehicle is used for commutation, business, and 
the like, a vehicle use time zone is often limited. For example, a time zone 
of low vehicle use frequency is 0 a.m. to 6 a.m. A vehicle use time zone is 
often limited. For example, an area where a vehicle factory exists and an 
area where a vehicle is used are far from each other, and an area where 
vehicles are not frequency used exists because vehicles after being assembled 
are left in a specific area such as a vehicle factory, a shipping yard, or the like 
for long time. 

[0028] 

Therefore, if a time zone and an area having high use frequency and 
a time zone and an area having low use frequency can be discriminated from 
each other and the intermittent cycle T obtained by adding the power-on 
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time Ton and the power-off time Ibff in the intermittent mode of on-vehicle 
device 10 can be changed according to the time zone and the area and the 
like, concretely, if the power-off time Toff can be increased/decreased, by 
properly adapting to the use environment state such as the time and position 
of the on-vehicle remote control system, the power consumption can be 
farther reduced while sufficiently assuring the functions. That is, in the 
method of maintaining the power-on time Ton and the power-off time "Ibff in 
the intermittent mode of on-vehicle device 10 always at a predetermined 
value, there is still room for improvement in further power saving while 
sufficiently assuring the functions of the on-vehicle remove control system. 
[0029] 

The system of the embodiment is characterized in that the 
intermittent cycle T in the intermittent mode of on-vehicle device 10 is not 
maintained at a constant value but is changed according to the use 
environment state such as time and position. Referring to FIGS. 3 and 4, 
the features of the embodiment will be described. 
[0030] 

FIG. 3 is a diagram showing comparison between the case where the 
intermittent cycle T of power supply to receiving unit 20 is short and the case 
where the intermittent cycle T is long. In the embodiment, a vehicle 
occupant can designate a desired time zone and a desired area by operating 
input device 34 of on-vehicle device 10. Information on the time zone and 
the area designated with input device 34 is supplied to CPU 16 and stored in 
storage 32. As described above, CPU 16 in on-vehicle device 10 can grasp 
the present time by using clock 22 and grasp the present position of the 
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vehicle with vehicle position detector 28. 
[0031] 

CPU 16 compares the grasped present time and present position 
with the designated time zone and the designated area stored in storage 32, 
respectively. As a result of comparison, in the case where the present time 
does not belong to the designated time zone and the present position does not 
belong to the designated area, as shown in FIG. 3A, the intermittent cycle T 
in the intermittent mode is set to a short period Tl (for example, 10 ms>. 
On the other hand, in the case where the present time belongs to the 
designated time zone or the present position belongs to the designated area, 
as shown in FIG. 3B, the intermittent cycle T in the intermittent mode is set 
to a long period T2 (for example, 200 ms; > Tl). The length of the 
intermittent cycle T can be increased/decreased by changing the power-off 
time Toff while maintaining the power-on time Ton. 
[0032] 

As described above, in the embodiment, by designating a time zone 
and an area in which the intermittent cycle T should be set long for the 
reason that the possibility of use is extremely low, that is, by excluding an 
time zone and an area in which the intermittent cycle T should be set short 
for the reason that use frequency is high from designation, the intermittent 
cycle T in the intermittent mode can be changed according to the present 
time and the present position of on-vehicle device 10. Concretely, in the 
case where the present time is not time when the intermittent cycle T should 
be set long and the present position is not a position where the intermittent 
cycle T should be set long, the intermittent cycle T is shortened. On the 
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other hand, in the case where the present time is time when the intermittent 
cycle T should be set long or the present position is a position where the 
intermittent cycle T should be set long, the intermittent cycle T can be made 
long. Therefore, in the embodiment, by properly adapting to the present 
time and the present position of on-vehicle device 10, while sufficiently 
assuring the functions of on-vehicle device 10, power consumption in 
receiving unit 20 can be reduced more than that in the configuration in 
which the intermittent cycle T is maintained at a constant value. 
[0033] 

FIG. 4 is a flowchart showing an example of a control routine 
executed by CPU 16 in ECU 14 in on-vehicle device 10 of the embodiment to 
realize the above functions. The routine shown in FIG. 4 is repeatedly 
started every predetermined time. When the routine shown in FIG. 4 is 
started, first, a process in step 100 is executed. 
[0034] 

In step 100, whether the rotation of the internal combustion engine is 
stopped or not as a result of shift of IG switch 42 from the on state of the ON 
terminal to the off state of the ON terminal in a state where the internal 
combustion engine is rotating. In the case where the rotation of the 
internal combustion engine is not stopped but the internal combustion 
engine is rotating, the internal combustion engine can drive a generator and 
charge battery 24. Consequently, even when the intermittent cycle T in the 
intermittent mode of on-vehicle device 10 is shortened, the possibility that 
the battery runs out is low. Therefore, in the case where it is determined 
that the internal combustion engine is rotating in step 100, a process in step 
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102 is executed. 
[0035] 

In step 102, a process of setting the intermittent cycle T obtained by 
adding the power-on time Ton and the power off time Toff in the intermittent 
mode to a first predetermined value TO is executed. After the process in the 
step 102 is executed, receiving unit 20 of the on-vehicle device 10 enters the 
power-on state with the intermittent cycle T = TO. After completion of the 
process in the step 102, the routine is finished. 
[0036] 

On the other hand, in the case where the rotation of the internal 
combustion engine is stopped, the internal combustion engine cannot drive 
the generator and charge battery 24. If the intermittent cycle T in the 
intermittent mode of on-vehicle device 10 is set to be short, the battery tends 
to run out. Therefore, in the case where it is determined in the step 100 
that the rotation of the internal combustion engine is stopped, the process in 
the step 104 is executed. 
[0037] 

In step 104, whether the present time grasped on the basis of a signal 
from clock 22 belongs to the designated time zone stored in storage 32 or not 
is determined. When it is determined that the present time does not belong 
to the designated time zone, the process in step 106 is executed. In step 106, 
whether the present position of the vehicle grasped on the basis of a signal 
from vehicle position detector 28 belongs to the designated area stored in 
storage 32 or not is determined. As a result, in the case where it is 
determined that the present position does not belong to the designated area, 



the process in step 108 is executed, 
[0038] 

In step 108, a process of setting the intermittent cycle T to a second 
predetermined value Tl (> TO) obtained by increasing the power-off time Tbff 
while maintaining the power-on time Ton with respect to the first 
predetermined value TO is executed. After the process in the step 108 is 
executed, receiving unit 20 in on-vehicle device 10 is turned on with the 
intermittent cycle T = Tl. When the process in the step 108 is finished, the 
routine is finished. 
[0039] 

In the case where it is determined in the step 104 that the present 
time belongs to the designated time zone, or in the case where it is 
determined in the step 106 that the present position belongs to the 
designated area, the process in step 110 is executed. In step 110, a process 
of setting the intermittent cycle T to a third predetermined value T2 (> Tl) 
obtained by increasing the power-off time Tbff while maintaining the 
power-on time Tbn with respect to the second predetermined value Tl is 
executed. After the process in the step 110 is executed, receiving unit 20 in 
on-vehicle device 10 is turned on with the intermittent <ycle T = T2. When 
the process in the step 110 is finished, the routine is finished. 
[0040] 

In the routine shown in FIG. 4, in the case where the internal 
combustion engine is rotating, the intermittent cycle T is shortened. On the 
other hand, in the case where the rotation of the internal combustion engine 
is stopped, the intermittent cycle T can be made long. In the case where the 
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internal combustion engine is rotating, the internal combustion engine 
drives the generator so that battery 24 can be charged. In the case where 
the rotation of the internal combustion engine is stopped, the internal 
combustion engine does not drive the generator, so that the battery is not 
charged. Therefore, in the embodiment, in a state where battery 24 is not 
charged, the intermittent cycle T becomes long. In a state where battery 24 
can be charged, the intermittent cycle T becomes short. Consequently, in 
the embodiment, in a state where run-out of the battery easily occurs on 
on-vehicle device 10, as compared with the state where run-out of the battery 
does not easily occur, the intermittent cycle T in the intermittent mode 
becomes longer. Thus, electric power saving in on-vehicle device 10 is 
realized. 
[0041] 

In the routine shown in JIG. 4, according to whether the present 
time of the vehicle (that is, on-vehicle device 10) is included in the designated 
time zone or not and whether the present position of the vehicle is included 
in the designated area or not, the intermittent cycle T in the intermittent 
mode of on-vehicle device 10 can be changed finely. Concretely, in the case 
where the present time is included in the designated time band or the 
present position is included in the designated area, the intermittent cycle T 
can be made longer than that in the case where the present time is not 
included in the designated time zone or the case where the present position 
is not included in the designated area. Therefore, in the embodiment, by 
designating the time zone and the area in which the intermittent cycle T 
should be set long for the reason that a vehicle occupant does not use a 
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vehicle, the power supply controller can be properly adapted to the 
environment state such as the present time and the present position of 
on-vehicle device 10. The power consumption in receiving unit 20 can be 
further reduced while sufficiently assuring the functions of on-vehicle device 
10. 

(0042] 

Depending on a vehicle, for example, use frequency in the night is low. 
In the embodiment, for example, by designating the time zone of O a.m. to 6 
a.m. as a designated time zone, power consumption in the designated time 
zone can be reduced. As a result, while sufficiently assuring the functions 
of on-vehicle device 10, power saving can be achieved. 
[0043] 

In many cases, a vehicle is left for long time in a specific area such as 
a vehicle factory or a shipping yard during the period since it is assembled 
until it is delivered to an owner. In the embodiment, by designating the 
specific area in which the vehicle is left for long time as a designated area, 
power consumption in the specific area can be reduced. Without 
deteriorating convenience of the owner of the vehicle, power saving can be 
achieved while sufficiently assuring the functions of on-vehicle device 10, 
Further, there is a case that a use area of the vehicle of an owner is limited to 
a certain area. In the embodiment, by excluding the limited use area from 
designation, power consumption in the area other than the area of high use 
frequency can be reduced. While sufficiently assuring the functions of 
on-vehicle device 10, power saving can be realized. 
[0044] 
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In the embodiment, as described above, the intermittent cycle T in 
the intermittent mode of on-vehicle device XO is changed according to the 
present time grasped by using clock 22 and the present position grasped by 
using vehicle position detector 28. When a clock used for other purposes 
such as display of time in the vehicle compartment is also used as clock 22 
and a navigation system for showing the position of the vehicle on a map on a 
display monitor in the vehicle compartment is used as vehicle position 
detector 28, it is unnecessary to provide a sensor dedicated to change the 
intermittent cycle T. Consequently, in the system of the embodiment, 
without increasing the number of parts and the cost, electric power saving 
can be realized while sufficiently assuring the functions of on-vehicle device 
10. 

[0045] 

In the embodiment, battery 24 corresponds to the "power supply 
unit" described in the scope of claims. Receiving unit 20 in ECU 14 in 
on-vehicle device 10 corresponds to the predetermined electric device- 
described in the scope of claims. The "environment state detecting 
apparatus" described in the scope of claims is realized in such a manner that 
CPU 16 in ECU 14 grasps the present time by using clock 22, grasps the 
present position of the vehicle by using vehicle position detector 28, and 
determines whether the rotation of the internal combustion engine is 
stopped or not by using IG switch 42. The "interval changing means" 
described in the scope of claims is realized by executing the processes in the 
steps 100 to 110 in the routine shown in FIG. 4. 
[0046] 
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In the foregoing embodiment, the on-vehicle remote control system 
for locking/unlocking a door in a vehicle from a remote place is a wireless 
system requiring an input operation of a vehicle occupant for portable device 
12. The invention can be also applied to a so-called smart entry system of 
locking/unlocking a vehicle door by an occupant carrying a portable device 
without performing any operation. Although the embodiment relates to the 
system of locking/unlocking a door in a vehicle, the invention can be also 
applied to locking/unlocking of a door of, for example, a house or the like 
other than a vehicle. 
[0047] 

In the foregoing embodiment, clock 22 in the on-vehicle device 10 is 
used so that ECU 14 in on-vehicle device 10 grasps the present time. 
Another configuration may be employed such that time information is 
transmitted from vehicle position detector 28 or the like having therein a 
clock on the outside of ECU 14 to CPU 16. 
[0048] 

In the foregoing embodiment, whether the rotation of the internal 
combustion engine is stopped or not is determined by using IG switch 42. It 
can be also determined by using a sensor for detecting the rotational speed of 
the crankshaft of the internal combustion engine, a sensor for detecting 
temperature of cooling water for cooling the internal combustion engine, or 
the like. 
[0049] 

In the foregoing embodiment, in the case where the present time 
belongs to a designated time zone or the present position belongs to a 
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designated area, the intermittent cycle T is set to the second predetermined 
value T2. It is also possible to set the intermittent cycle T to an infinite 
value and inhibit reception of a transmission signal from the outside in 
receiving unit 20. In such a configuration, it is also possible to set the 
intermittent cycle T to an infinite value and, in addition, inhibit electric or 
mechanical unlocking of a door by inserting a key directly to a vehicle door. 
In this case, the locked door in the vehicle is not unlocked according to the 
present time or the present position. Thus, a system having high crime 
preventing performance is constructed. 
[0050] 

In the embodiment, the same intermittent cycle T (= T2) is set in 
both of the case where the present time belongs to the designated time zone 
and the case where the present position belongs to the designated area. 
Alternately, different intermittent cycles T may be set in the cases. 
[0051] 

In the embodiment, the intermittent cycle T is set long in the case 
such that the present time is included in the designated time zone in a state 
where rotation of the internal combustion engine stops. It is also possible to 
change the intermittent cycle T in accordance with the present time or the 
like in a state where the internal combustion engine is rotating. In this 
case, although the possibility that the battery runs up is low, power saving in 
on-vehicle device 10 is achieved. 
[00523 

In the embodiment, the time zone and the area in which the 
intermittent cycle T should be set to a long period are designated. It is also 
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possible to designate a time zone and an area in which, the intermittent cycle 
T should be set to a short period. In such a configuration, the intermittent 
cycle T is shortened in the case where the present time belongs to the 
designated time zone or in the case where the present position belongs to the 
designated area. On the other hand, the intermittent cycle T is increased in 
the case where the present time does not belong to the designated time zone 
and the present position does not belong to the designated area. 
[0053] 

Further, the embodiment relates to an example of the on-vehicle 
remote control system having on-vehicle device 10 and portable device 12. 
The invention is not limited to the example but can be applied to, for 
example, a detecting apparatus for detecting a human by a sensor using an 
infrared ray or the like. Specifically, to detect a human, it is proper to 
maintain the sensor always in a power-on state. However, in many cases, 
working days, working hours, and the like of a factory are limited 
Consequently, a sensor is intermittently set in a power-on state, and the 
intermittent cycle is changed according to working days and working hours. 
As a result, further electric power saving can be realized while assuring the 
functions of the sensor. 
[Effect of the Invention] 

As described above, in the inventions of claims 1 to 3, by adapting to 
the present environment state of an electric device, electric power saving can 
be realized while sufficiently assuring the functions of the electric device. 
[00541 

In the invention of claim 4, electric power saving of an electric device 
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can be realized in a situation that run-out of a battery easily occurs in the 
power supply unit. 

[Brief Description of Drawings] 

[FIG. 1] Configuration diagram of a system having a power supply 

controller as an embodiment of the present invention. 

[FIG. 2] Diagram illustrating a method of supplying power to a receiving 

unit in an on-vehide device in the system of the embodiment. 

[FIG. 3] Diagram showing comparison between the case where an 

intermittent cycle T of power supply to a receiving unit is short and the case 

where the intermittent cycle T is long. 

[FIG. 4] Flowchart showing a control routine executed to set the 
intermittent cycle T of power supply to the receiving unit in the embodiment. 
[Description of Reference Numerals] 
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FIG. 4 
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